Purification and properties of acyl coenzyme A dehydrogenases from bovine liver. Formation of 2-trans,4-cis-decadienoyl coenzyme A.
Three straight chain acyl-CoA dehydrogenases were purified to apparent homogeneity from bovine liver using 40-70% (NH4)2SO4 precipitation, gel filtration, DEAE-cellulose column chromatography, and preparative electrophoresis. Separation of the acyl-CoA dehydrogenases by these procedures has been efficiently monitored by two newly developed analytical methods: (i) native staining of acyl-CoA dehydrogenases following separation by electrophoresis in polyacrylamide gels and (ii) determination of general acyl-CoA dehydrogenase by means of a specific substrate, 4-cis-decenoyl-CoA. The three acyl-CoA dehydrogenases were classified into short chain, general, and long chain acyl-CoA dehydrogenases on the basis of their chain length specificities according to the nomenclature proposed by Hall and Kamin (Hall, C. L., and Kamin, H. (1975) J. Biol. Chem. 250, 3470-3486). The enzymes gave single protein bands in polyacrylamide gel electrophoresis under denaturing and nondenaturing conditions, and their subunit and native molecular weights were estimated to be 40,300 and 188,000 for short chain acyl-CoA dehydrogenase, 43,300 and 205,000 for general acyl-CoA dehydrogenase, and 45,200 and 172,000 for long chain acyl-CoA dehydrogenase. Long chain and general acyl-CoA dehydrogenases markedly differed in their substrate specificities toward unsaturated acyl-CoA esters with a double bond at position 4. The former oxidized 4-cis-decenoyl-CoA at a rate of only 2.7% of that obtained with decanoyl-CoA as substrate, while for the latter enzyme 4-cis-decenoyl-CoA was even a slightly better substrate than decanoyl-CoA. 2-trans,4-cis-Decenoyl-CoA was identified as the product of this reaction.